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(54) Implantable electrode cable device with a plurality of electrode contact means 

(57) An electrode device (2). which has a proximal 
end (4) and distal end (6), consists of a plurality of thin, 
insulated electrical conductors (8-22) with a proximal 
end and a distal end, the conductors being equipped 
with implantable electrode contact means (44-58) which 
are electrically connected to ttie conductors. These con- 
tact means are designed to be brought into electrical 
contact with tissue in one or more cavities in a hun^ 
body. The conductors (8-22) in the cable device (2) are 
supported by pre-shaped stiffening means 
(24,26.28.30), which run along and are connected to 
them, made of an elastic polymer material, resorbable 
in vivo, which is biodegradable and biocompatible. The 
stiffening means (24-30) Impart an arched shape to the 
conductors, at least in the area in which their contact 
means (44-58) are located, to cause the contact means 
to press against the respective adjacent cavity wall. The 
cable device (2) also Includes a longitudinal channel 
means (38) in which a stylet (36) can be Inserted for 
temporary, essentially linear stretching of the cable 
device and its conductors' arched sections. 
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Description 
Technical field 

The present invention relates to an electrode cable s 
device with a proximal end and a distal end and com- 
prises one or a plurality of thin, insulated electrical con- 
ductors with a proximal end and a distal end. the 
conductor, or at least one of the conductors, having at 
least one implantable electrode contact means in elec- 10 
trical contact with the conductor and intended for per- 
manent electrical contact with the wall of a cavity in a 
human body. The cable device is devised so the respec- 
tive electrode contact means can be kept pressed, by 
means of pre-tensioning. against an area of the wall is 
forming the cavity in the body. The body cavity can e.g. 
be an atrium or a ventricle of the heart. 

The prior art 

20 

An electrode cable device of the aforementioned 
kind is especially deigned for introduction into a 
patients heart and for anchoring the device t electrode 
contact means In the heart's ventricle and/or atrium. 
Such an electrode cable device is usually introduced. 25 
into the heart via a vein, and the electrode cakHe means 
are usually anchored in the right ventrida or atrium of 
the heart. The proximal end of the electrode cable 
device is intended for connection to a heart stimulator 
which has been implanted into the body. The electrode 30 
cable device can then t>e used tor carryvig electrical 
impulses from the heart stimulator to the heart, via the 
Implantable electrode contact means, and/or for sens- 
ing and registering heart signals. 

US-A-4.522212 describes an endocardiac elec- as 
trode device oomprismg least three curved spring wires 
designed for introduction into the heart each curved 
spring wire bearing an array of electrodes situated to 
form a characteristic geometrk: pattern aaoss the ven- 
tricular contact area covered by the spring wires. The 40 
active electrode arrays adiieve recognizable patterns 
when inside a heart ventricle and can be viewed with a 
fluorosoope. The electrodes are located bi relation to 
each other and on the spring wires so the wires, ^ 
their electrodes, can easily be squeezed into a narrow 4S 
spring wire!lxindl69)vhictiifltsdnslde:aiGatl]etei^^ 
catheter'^ introduction into the heart The catheter can 
then be retracted a little, exposing electrodes on the 
curved spring wires wfvch spring out into a balloon-like . 
shape inskie the heart ventrida The curved spring so 
wires consist of curved metal arches with external insu- 
latfon on their entire length, except at the points at whkii 
electrodes are attached. When the electrode cable 
devfoe has been implanted inside the heart, the spring 
wires retain their original pre-tensfoning, thereby: exert- 55 
ing constant pre-tensioning pressure on the electrodes. 

US-A-4,699.147 describes a probe, equipped with 
a plurality of electrodes for Intraventricular heart cathe- 
terization. The probe comprises a catheter with an 



open, proximal end, an open distal end and four efon? 
gate conductor devices, with a distal end section and a 
proximal end section, inskie the catheter and projecting 
beyond the open, proximal end of the catheter. Each 
conductor device comprises a tutsular sleeve, six insu- 
lated wire-Gke conductors inside the sleeve and a stiff 
but flexible, central core wire arranged inside the sleeve 
arxl covering most of the shells length. A proximal con- 
tact means is nnounted don each tubiular shell. The dis- 
tal end section of each conductor device carries six 
separate shell electrodes connected to each wire-like 
conductor. The section of each core wire at the distal 
end section of the conductor devices can be made to 
assume a desired configumtion after the cfistal end sec- 
tions of the conductor devfoes are moved from a 
retracted position inskie the catheter to a position . in 
which the distal end sections project outskle the cathe- 
ter, and the core wires can be made to assume a 
desired configuration in order to jointly form an elliptical 
wire sleeve. The catheter Is designed for introduction 
into an artery or vein and placement of its distal end 
opening in a.heart ventride from saki end opening the 
distal end sections of the conducta devices can be 
extended to form the elliptical wire shell and then 
rotated in stages while electrical potentials are meas- 
ured and recorded at different points on the surfece of 
endocardiac ventricular wall in contact with the shell 
electrodes. Even in this tanown type of electrode cable 
probe, the core wires retain their elfiptfoal configuratfon 
from the time they are able to bulge out as a result of 
their pre-tensfoned elliptrcal shaping, and make contact 
with the ventricular wall of the heart So the shell elec- 
trodes are kept permanently pressed against the ven- 
trkxjiar wall of the heart as a result of the spring force 
reskling in the core wires of the conductor devjtoes and 
cannot be pulled out of same. 

Summary off the invention 

A main ot3|ect of the present invention is to achieve 
a new type ol electrode device maKng it possible to 
positton and anchor a plurality of smalt electrode means 
or tips at a corresponding number of sites in the ventri- 
de and atrium of a heart and be applied, first with a 
given pressure (pre-tensfoning), exerted by pressure- 
exerting- stiffening means, against Internal surface areas 
of the walls of the ventride and atrium and then, after a 
given period of time when the electrode contacts means 
have t)ecome anchored/emt>edded in heart tissue, be 
firmly seated in the respective heart wall area without 
the continued exertfon of any resklual pressure tiy any 
elastic stiffening means. 

The main Uea of the invention is for the elastic 
means, wfdch are used at an initial stage of electrode 
implantation to keep the electrode contact means 
pressed against the respective cavity wall, to succes- 
sively degrade and dissolve after the requisite anchor- 
nig/ embedding of the electrode contact means has 
occurred, when the elastic means are no fonger needed 
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but oould otherwise damage adjacent cavity \Mall if e.g. 
any of the elastic means were to fracture, an event 
which could cause lethal penetration of the cavity wait. 

A related object of the invention is to seled elastic 
means with properties enabling the body, through the 
action of body fluids, to break them douvn successively 
and cause them to disappear after a given, appropriate 
period of tirha 

The protilems related to the aforementioned objects 
are solved according to the invention when an electrode 
cable device of the aforementioned kind displays the 
features set forth in the charact^ing part of patent 
daiml. 

Preferred embodiments of the electrode cable 
device according to the invention can also display the 
features set forth in the dependent patent claims. 

Thus, a primary distinctive feature of the electrode 
cable device is that conductors, or every conductor in 
the electrode cable device, is supported by an elongate, 
pre-shaped stiffening means, connected to and ainning 
along the conductor, made of an inherently elastic mate- 
rial whicfi is resofbal)le in vivo. This stiffening means 
(wtiich constitutes the above^jiscussed elastic means) 
is devised and arranged to impart an arched or helical 
sbape^ta. at^eastthe.section.of the conductor on which 
its contact means are kxated. The electrode cable 
deuicebateoxomprlses a channel meana which extends 
lohgftudtnally through the device, into which a stylet can 
be inserted to permit tenporary. essentiaOy linear 
straightening of the cable device and its conductor's 
arched or helical sectk)n. 

The inherently elastic material, whk:h is resort)able 
in wvD. shafli according to the invention, be made of a 
material which is biodegradable or solut>le within an 
appropriate period of time after it comes hto contact 
with blood. The resoft)able or degradable material can 
preferably be selected from a group of proteins/amtfio 
add polymers, poly(hydroxycartx»yl adds) and or car- 
bohydrate i:x>lymers. The proteins/amino add polymers 
group can contain gelatia collagen, polyserine. potyth- 
reonine. polyphenylatanlne or the lika The polyoiydrox- 
ycarboxyl adds) group can contain polylactides and/or 
potyglycofides: The cartx)hydfrate polymers group* can 
contain dextran. starch, hyaluronic add. oelluk)se or the 
lace. 

Breakdown or degradation time for the material 
resort>able in vivo should be at least several hours but 
shouki generally be on the order of about 24 hours to 
three to four weeks or^ in some instances, months. 

In instances \n which the electrode cable device 
comprises at least one. preferably two. pair of tliin. insu- 
lated electrical conductors, each conductor in each pair 
of conductors can have an electrode means, serving as 
a micioelectrode. arranged on a convex, arching sec- 
tion, which bulges out from the center line of the cable 
device, the conductors In each pair of conductors arch- 
ing outwards in opposite directions. 

With a catde device devised in this way, both con- 
ductors, equipped with stiffening means, in each oon- 



ducta pair assume a convex. lens-'Shaped position- 
retaining means in the body cavity in which the conduc- 
tor pair is located. 

When the electrode cable device according to the 

5 invention is to be used for pladng groups of electrode 
contact means in separate body cavities, such as the 
atrium and ventride of a heart, a version is used in 
which two groups of electrode contact means are 
ananged in their respective contact areas by two longi- 

10 tudinally separate contact areas in the devk:e. Here, 
each of the two contact areas is intended for one of two 
separate body cavities. A cable device devised in this 
way is set forth in patent daim 3. When such a cable 
device has four pairs of insulated electrical conductors. 

IS the electrode contact means can suitably be distrSnited 
among the contact areas according to patent claim 4. 

When the electrode contact means are grouped for 
activity in different contact areas (in different txxly cavi- 
ties), the electrical conductors plus attendant stiffening 

20 means form bundled cable strings within the cable sec- 
tion in wfnch the conductors lack^any electrode contact 
means, e.g. between the at)Ove-merrtioned contact 
areas. One such embodiment is set forth in patent daim 
5. 

25 The pre-shaped stiffening means, which are con- 
nected to the conductors and extend along same, can 
be devised in different ways. In a particulariy simple 
embedment the stiffening means consists of a tubular 
sleeve on the exterior of the conductor. Or the stiffening 

30 means can consist of a continuous band-shaped or 
wire-like stiffening means running along and attached to 
theconducta. 

An addttionai alternative embodiment of the stiffen- 
ing means for the conductor is set forth in patent daim 

35 8. 

In a'cat3le device according to the latter daim. the 
channel means for a stylet can appropriately consist of 
a longitudinal channel inside the cable string sections, 
with a round cross-secb'on. of the cable device. 

40 The distal ends of the conductors in the anterior, 
first contact area are appropriately connected to the 
channel means on the distal end of the cable device. 

The pre-shaped stiffening means running along the 
conductors, as described at}ove. are made of an inher- 

45 ently elastic material which is resoiteble in vivo. This 
material should be biodegradable and di8Sjt}lve in the 
body wHhin an appropriate period of time after being in 
contact ^ blood. The period of time must be such that 
the respective electrode contact means has time to 

60 become embedded in the tissue of the wall of the 
respective body cavity before the stiffening means 
degrades and dissolves through the action of btood. The 
degradation and removal by the blood of the elastic stiff- 
ening means after a given period of time accordingly 

55 completely renoves said stiffening means atong each 
conductor after this given period of time during which 
the electrode contact means have time to become, 
embedded into the wall of the adjacent body cavity, 
thereby eliminating the need fbr stiffening, pressure- 
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application means tor the electrode contact means, 
thereby conveying a major advantage. 

The risk of a future fataJ fracture of the arched, elec- 
trode contactorrying spring wires, as is present with 
the known types of electrode contact devices, ag. 
according to the above-desaibed US. patent docu- 
ments, is accordingly avokjed. 

This risk obviously poses a life-menacing threat to 
the patient since fatigue fracture of an irrplantable, 
elastic spring wire, left in the heart as an 'electrode 
hokler". could have fatal consequences if any part of the 
broken wire spring penetrated the wall of the ventricle or 
atrium, an event which should lead to death caused by 
intemal bleeding. 

FIGURES 

The invention will now be descnlsed and explained 
below in greater detail, refening to the enclosed draw- 
ings, whkii schematically depict an example of an elec- 
trode cable device according to the inventk)n:: 

FIG. 1 shows a highly schematic lateral view of an 
electrode cable device, equipped with a plurality of 
electrode contact means, in its implantation state 
with electrode contact means baling out to the 
side: 

FIG. 2 shows an electrode cable device according 
to FIG. 1 with the electrode contact means radially 
"collapsed" by the insenton of an axial stylet Into an 
axial channel means inskie the electrode xable 
device, stretching same axially artd longitudinally; 

FIGS. 3 and 4 show cross-sections through the 
electrode device at sectkan lines A-A and B-B in 
Fiai; 

FIG. 5a aixJ 5b show cross-sections at C-C and D- 
DlnFiai; 

FIG. 5c and 5d show cross-sections through alter- 
nathra stiffening means, at C-C and .D-0 in FIG. 1; 
and 

FIGS. 6 and 7 show cross-sections at E-E and F-F 
in FIG. 1. 

PrefeiTod embocflment 

FKjL 1 schematically depicts an electrode cable 
dmce 2 accorcTing to the inventioa The cable devce 
has a proximal end 4 and a distal end 6 and comprises. 
In this instance, eight thin, flexible, insulated electrical 
condiJCtors 8. 10. 12. 14. 16. 18, 20. 22, each with a 
praxinriaJ end and a distal end. Each conductor in the 
electrode cable device 2 is SMpported by an associated, 
elongate stiffening means 24. 26. 28. 30. connected to 
the oonductor. Each such stiffening means 24-30 
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eetends ak>ng at least part of the conductors. In. the 
illustrated instance, the stiffening means 24 passes axi- 
ally through the electrode cable device 2. and the stiff- 
ening means 24 accordingly supports both the electrical 

5 conductors 8 and 16. In the corresponding manner, the 
stiffening mean8.26 supports both the insulated electri- 
cal conductors 10 and 18. The stiffening means 28 and 
30 Gonrspondingty support the electrical conductors 12 
and 20 and 14 and 22 respectively 

10 The proximal ends of the pre-shaped stiffening 
means 24-30 are connected to one end of a joint elec- 
trode cable connector 32 on the proximal end 4 of the 
electrode cable device 2, The electrode cable connector 
32 is for connecting the electrode cable device 2 to a 

ts heart stimulator or pacemaker (not shewn). At the lower 
end. as shewn in FIG 1. the connector 32 is equipp0d 
with a stylet orifice 34 through which a stylet 26, shown 
in FIG 2, can be inserted Into a channel means 38 in 
the electrode cable device 2. The channel means 38 

20 extends axially along the length of the cable device from 
the connector 32 to the electrode contact means 41 at 
the distal end 6 of the cable device 2. The channel 
means 38 can be made of e.g. a thin, relatively stiff but 
flexible tube into whose longitudinal channel 40 the 

25 stylet 36 can be introduced in order to achieve axial 
stretching of the electrode cable device 2. from the state 
shown in FIG. 1 to an essentially straight state shown in 
FIG 2. making it much easier to introduce the electrode 
cable device (preferably via a vein) into the heart The 

30 stylet 36 is manipulated during its insertion in and out of 
the channel means 38 with fixed handle 42 at the proxi- 
mal end of the stylet 3& 

In this instance, each of the cable device's 2 thin, 
insulated electrk:al corxluctors 8-22 is connected to an 

35 associated implantable electrode contact means 44, 46, 
48, SO, 52, 54, 56, 58 electrically connected to the con- 
ductor. The electrode contact means 44^. devised as 
microelectrodes, are intended to be| brought into penrna- 
nent electrical contact with tissue in the wan of the cavity. 

40 in a human body in wtik:h they have been implanted. 

The electrode cable devk:e 2 shown in FIGS. 1 and 
2 Is designed, preferably, for transmitting electrical sig- 
nals between a heart sfinuilator, connected to the con- 
necta 32 , and the two cavities in a human heart in 

45 which the contact means 44-58 are to be Implanted to 
achieve electrical contact The four-electrodeHCOOtactr 
means 52. 54, 56 and 58 are arrayed in a first cointact 
area of the cable device, whereas the other fbur . elec- 
trode contact means 44, 46, 48. 50 are arrayed in a see- 
so end contact area, separate from the first contact area in 
the cable device's 2 longitudinal directk>n. whk:h is 
closer to the cable device's 2 proximal end 4 than the 
first contact area (with contact means 52-58). 

In the illustrated instance, the first contact area with 

55 the contact means 52-58 is intended for the left ventricle 
m a heart whereas the second contact area with the 
contact means 44-50 is intended for the left atriurn of a 
heart. 

So the electrode contact means 44-50 and 52-58 
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respectively are tnterided to achieve permanent electri- 
cal contact with tissue in the wall of the cavity in which 
they are airanged. In order to achieve this desired per- 
manent electrical contact with the wall of the cavity in 
question, the electrode contact means are kept, at an $ 
initial stage of their Implantation, pressed against the 
wall of the cavity with tension exerted by pre-shaped 
stiffening means 24, 26. 28. 30. running along the con- 
ductors, which support the conductors 8-22. These four 
elongate stiffening means 24-50. connected to and run- io 
ning along the conductors, are made of an inherentiy 
elastic material which is resoft>at)le in wvo. The stiffen- 
ing means 24-30 are pre-shaped in such a way that they 
impart an arched shape to their respective conductors, 
at least in tiie parts of the conductors in which tfie con- 
tact means 44-58 are located. Both tiie stiffening means 
24-30 and the electrical conductors 8-22 supported by 
them are arranged in pairs so they lie on a common 
plane, the conductors in each such conductor pair arch- 
ing outward in opposite directions. This circumstance is 
not very apparent in FIG. 1 but rather clearly depicted in 
the sectk>nal views in FlOa 3 and 4. showing the A-A 
and B-B section lines in FIQ. 1 . 

The electrode catiie device 2 shown In FIG. 1 there- 
fore contains four pair of insulated electrical condtx:torSi 
viz. pairs 8-12, 10-14. 16-20 and 18-22. The conductor 
pairs 16-20 and 18-20 have their electrode contact 
means 52-58 located in the device's first contact area, in 
which section A-A is located, whereas the other two 
opnducta pairs 8-12 and 10-14 have ttieir electrode 
contact means 44-50 located In the device's second 
contact area, in which section B-6 is located. 

The electrical corxiuctors 8-22 with their associated 
stiffening means 24-30 made of re$ort>able means and 
the channel means 38 for the stylet 36 are bundled Into 
a single string in a first cable section LI. located 
between the proximal end 4 erf the device, and tha sec- 
ond contact area (containing the B-B section), located 
between the device's two axially separate contact 
areas. 

The stiffening means, such as the means 24. for 
each insulated electrical conductor, such as conductor 
8 and 16, consists of a sleeve, enclosing ttie conductor, 
made of resort>able material, said sleeve being casing- 
like or tubular. At section C-C in FIG. 1. the two conduc- 
tors 8 and 16 mn parallel to each other, the stifl^g 
means 24* being sleeve-like and displaying the 8- 
shaped cross-section shown \n FIG. 5a In FIG. 5b^ 
which shows ttie section D-D, ttie stiffoiing means 24** 
can suitably have a circular, tubular shape, since only a 
single conductor 16 is Involved, since the conductor is 
only extarvte to the electrode contact means 44. 

As an alternative to tubular or sleeve-shaped 
means, the stiffening means 24, 26, 28 and 30 for each 
insulated electrical conductor could consist of a band- 
shaped or wire^haped stiffening means running along 
and attached to the conductor. FIGS. 5c and 5d show 
examples of such a barxl-shaped stiffening means 24a' 
and 243", said stiffening means being broader at secr 



tion C-C shown in FIG. 5c than at section D-D shown in 
FIG. 5d. 

FIG. 6 shows a conceivable aoss-section E-E 
through the posterior cable section LI, bundled into a 
single cable string, in FIG. 1. Here, the stiffening means 
24b for e.g. ttie conductors 8 and 16. are devised as a 
string-like means with an approximately quarter drde- 
shaped cross-section, tiie three other stiffening means 
26b. 28b and 30b dlQslaying a corresponding quarter 
drde-shaped cross-section, so the four string-shaped 
means 24b. 26b, 28b and 30b jointiy give the cable 
device a drcutar cross-section for the posterior cable 
section LI. 

The channel means 38 for ttie stylet 36 ttien con- 
sists of a longitudinal channel 40 inside the cable sec- 
tion LI with a cross-section which, in total, is drciilar. 

FIG. 7 shows a conresponding cross-section F-F 
ttirough ttie anterior channel section L2. Since tinis 
channel section only contains ttie conductors 16. 18. 20 
and 22 for the electrode contact means S2. 54. 56 and 
58. ttie string-shaped channel section L2 acquires ttie 
cross-sectional shape shown in FIG. 7 with only one 
conductor in each quarter drde string. 

As shown at the top of FIG. 1. ttie distal .ends of the 
conductors 16, 18, 20. 22 in ttieianterior. first oonmct 
area are connected to the channel means 38 located on 
ttie distal end 60 of ttie cable device 2. 

Claims 

1. An electrode cable device (2), which has a proximal 
end (4) and a distal end (6) and wfiich comprises 
one or a plurality of thin, insulated electrical con- 
ductors (8*22) witii a proximal end and a distal end, 
ttie conductor, or at least one of the conductors, 
being equipped witti at least one implantable elec- 
trode contact means (44-58). in electrical contact 
witti the conductor, to be brought into permanent 
electrical contad with tissue in ttie wall of a cavity in 
a human body, such as ttie wall of the atrium or ven- 
tride in the heart said device being devised so ttie 
reispective contact means (44-58) can be kept 
pressed, as ttie result of pre-tensioning. against ttie 
cavity wan, characterized In ttiat ttie conductor, or 
ttie conductors (8-22), in ttie electrode cable device 
i!2^:3XS^SioippQtSBii^tTjf^^ Stiff- 
ening means (24.26.28.30). connected to and run- 
ning along ttie conductor, made of an inherentiy 
elastic material which is resocbable in wvo. said 
stiffening means inpart an arching or helical shape 
to at least a section of ttie conductor in ttie area In 
which its contact means (44^) are located: and 
ttie electrode cable derice also indudes a longitudi- 
nal channel means (38) into wfiich a stylet (36) can 
be Inserted for temporary, at least essentially linear 
stretchnig of the cable device and its condudoi's 
arching or helical section. 

2. A cable device according to daim 1. the device 
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comprising at least one pair, preferably two pairs, of 
thin, insulated electrical conductors, characterized 
in that each conductor (8-22) in each conductor pair 
carries a electrode contact means, devised as a 
miaoelectrode (44-58) anranged on a convex, curv- $ 
ing section of the conductor arching out from the 
cable device's center line, each conductor in each 
conductor pair bulging outward in opposite direc- 
tions. 

10 

3. A cable device according to claim 1 or 2. character- 
ized in that the device includes two or a plurality of 
pairs of insulated electrical conductors (8-22), at 
least a first conductor pair having their associated 
electrode contact means (52-58) arranged in a first is 
contact area of the cable device, and at least a sec- 
ond conductor pair having their associated elec- 
trode contact means (44-50) an-anged in a second 
contact area, longitudinally separate from the first 
contact area, the second contact area being closer 20 
to the device's proxhtial end (4) than the first con- 
tact area. 

4. A cable device according to daim 3. characterized 

in that the device has four pairs of insulatedelectri- 2S 
cat conductors (8-22), two of the conductor pairs 
having their electrode contact means (52=58) 
located in the device's first contact area, the other 
two conductor pair having their dectrode contact 
means (44-50) in the device's second contact area. 30 



means (24b.26b.28b.30b). which wholly or partially 
encloses both conductors, the string-shaped 
means for the conductor pairs in the cable device 
being devised in the cat)le device's bundled cable 
strings, so the total cnos&^ection of the cat)le 
device is circular at these strings. 

9. A cable device according to daim 8. characterized 

in that the channel means (38) for a stylet (36) con- 
sists of a longltudnal channel inside the cable 
device's cable string sections with a round cross- 
section. 

10. A cable device of any of claims 3-9, characterized 
in that the distal ends of the conductors (16-22) in 
the anterior, first contact area are connected to the 
end (60) of the channel means located on distal end 
(8) of the cable device (2). 

11. A cable device of any of the previous daims, char- 
acterized in that the stiffening means (24.26,28,30) 
is made of a biodegradable polymer ntaterial which 
can be made to assume an elastic resilient state. 



5. A cable device according to claim 3 and 4, charac- 
terized In that the electrical conductors (8^22). their 
associated stiffening means (24-30) nnade of 
resortsable material and the channel means (38) for 35 
a stylet (36) are bundled into a single cable string in 
a first cable section (LI ). located between the prox- 
imal end (4) of the device and the second contact 
area, and a second, anterior cable sectbn {12), 
located between the first and the second contact 40 
area. 



6. A cable device according to any of the previous 
daims, characterized in that the stiffening means 
(24,26,28.30) for each Insulated electrical conduc- 45 

tor consistKP — of- a tubular^ sleeve i 

(24',26',28*.30',24**.26'*;28'*.30'0 endosing the con- 
ductor. 



7. A cable device according to any of daims 1-5. char- so 
acterlzed in that the stiffening means (24,26.28.30) 
for each insulated electrical conductor consists of 
band-shaped or wire-fike stiffening means 
(24a',24a'*;26a'.26a'*. etc.) which oins along and Is 
attached to same. ss 



8. A cable device according to daim 5, characterized 
in that the stiffening means for the conductors in 
each conductor pair consists of a string-shaped 
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